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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: in Figure 1, embodiment 39; in Figure 1, embodiment 36; in Figure 1, 
embodiment 42; in Figure 2, embodiment 130; in Figures 4A-C, embodiments 328, 422, 
423, 424 and 426; in Figure 9, the embodiments 422, 423, 424, and 428; in Figure 13, 
embodiment '120 and in Figure 14 embodiment 135. Corrected drawing sheets in 
compliance with 37 CFR 1.121 (d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1 .121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

2. The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 
the oil-water interface 127 in Figure 2, the down stream output channel 128 in Figure 2, 
the angle of entry 0 A and 9 B in Figures 3A-C and Figures 6A-C Oust Figure 6 is shown) 
as described in the specification. Any structural detail that is essential for a proper 
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understanding of the disclosed invention should be shown in the drawing. MPEP § 
608.02(d). Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet/even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Specification 



3. The disclosure is objected to because of the following informalities: 

4. On page 7, [0036], line 1 , the instance where it reads "Turning to Figure 1 ," 
should read "Turning to Figure 2,". 
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5. On page 19, [0072], line 1 , the instance where it reads "as shown in Figures 21 A 
and 2.1 B," should read "as shown in Figures 20A and 20B". 

6. On page 20, [0073], line 2, the instance where it reads "22C", should read "21 C". 
Figure 22C does not exist. 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4, 7 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by WO 02/068104 to Higuchi (submitted on the Information Disclosure Statement on 10 
September 2004, herein referred "Higuchi"). 

3. WO 02/0681 04 has an English equivalent US Pub. No. 2006/0079585. All 
rejections are based off of the English equivalent translation 2006/0079585. 

4. Regarding claim 1 , the reference Higuchi discloses a process and apparatus for 
rapidly producing an emulsion and microcapsules in a simple manner. The 
microcapsules include a step of feeding a shell-forming phase to a continuous phase. A 
dispersion phase is ejected toward the junction of the flow of a first and second 
continuous phase flowing in the microchannels. The dispersion phase joins the flows of 
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the first and second continuous phase and produces a microdroplet (see Figure 6, 
abstract, page 1 [0007], page 4 [0060-0061]). 

5. Regarding claims 2-4, the reference Higuchi discloses that the flows used in the 
apparatus in the continuous phase can be oil and the dispersion phase can be water 
(see page 3 [0055]). It is known in the art that oil and water are immiscible solutions. 

6. Regarding claim 7, the reference Higuchi discloses that the continuous phase is 
a solution of oil containing 70% oleic acid (see page 3 [0053]). It is known in the art that 
oleic acid is an amphiphilic molecule. 

7. Regarding claim 14, the reference Higuchi discloses that microdroplets with a 
specific size of 25 |im can be obtained when the pressure of the dispersion phase is set 
to 2.45 kPa and the continuous phase is set to 4.85 kPa. When the pressure changes 
in the continuous phase, changes the diameter of the microdroplets produced can be 
altered (see page 3 [0053]). It is interpreted by the examiner that an increase in 
pressure of the phases, the greater the shear force is created, overcoming interfacial 
forces of another stream. 

8. Claims 21-22 are rejected under 35 U.S.C. 102(b) as being anticipated by CA 2 
304 644 to Klinksiek et al. 

9. Regarding claim 21, the reference Klinksiek discloses a device for producing a 
silicone and/or silane emulsion wherein there is a mixing station for the emulsion 
components are delivered by pumps through nozzles that mix a jet of an active agent 
with an aqueous phase to produce an emulsion (see abstract). As seen in Figure 1 , the 
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device includes first microchannel where silicon oil (1) is injected and a second and third 
microchannels where an aqueous phase (3) is injected. The three microchannels form 
a junction in the nozzle (4), where the nozzle arrangement is fed by means of two 
pumps to a channel downstream (see page 6, lines 21-30 and Figure 1). 
10. Regarding claim 22, the reference Klinksiek discloses the nozzle arrangement in 
the device is delivered by means of two pumps with a pressure difference of 2-3 bar 
where the coating of the emulsifier permit the aqueous emulsifier solution and the 
silicone to be fed together in the final emulsion concentration and homogenized directly 
by means of a jet disperser (see page 6, lines 28-30 and page 7, lines 1-2). 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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13. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

14. Claims 5-6 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Higuchi as applied to claim 1 above, and further in view of Klinksiek. 

15. Regarding claim 5, the reference Higuchi discloses the claimed invention except 
for dissolving a reagent in the first solution. Klinksiek teaches that it is known in the art 
to prepare a fine particle and stable silicone emulsion of oil in water. Prior to 
homogenization, silicon is introduced slowly with stirring into an aqueous emulsifier 
mixture before the resulting coarse-particle emulsion undergoes actual homogenization 
(see page 1 , lines 3-5 and 12-14). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to dissolve a reagent in the aqueous 
solution to create a mixture for the water phase before emulsion to produce a 
microparticle with a composition of interest. 

16. Regarding claim 6, the reference Higuchi discloses the claimed invention except 
for where the added reagent to the aqueous solution is a drug. Klinksiek teaches that it 
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is known in the art to slowly stir in silicon particles into an aqueous solution (see page 
1 , lines 12-14). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to add a drug reagent instead of silicon particles to the 
aqueous solution to produce microparticles with a drug rather than silicone. 

17. Regarding claim 13, the reference Higuchi discloses the claimed invention except 
for where a polymer molecule is dissolved in the second solution. Klinksiek teaches 
that it is known in the art to stir in silicon particles into an aqueous solution (see page 1 , 
lines 12-14). It would have been obvious to one having ordinary skill in that art at the 
time the invention was made to add a polymer to the second solution as there was 
silicon mixed into an aqueous solution to create a silicone and/or silane emulsion to 
change the content of the microdroplet formed after a collision of the continuous and 
dispersion phases. 

18. Claims 8-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Higuchi as applied to claim 1 above, and further in view of Handa et al. (herein referred 
"Handa"). 

19. Regarding claims 8-9, the reference Higuchi discloses the claimed invention 
except for producing a mono- and bi- layer vesicle with an amphiphilic molecule. Handa 
discloses a method for producing a phospholipid monolayer at the triolein saline 
interface that is converted into a bilayer through differential quenching of N-dansyl-PE 
(see abstract and page 2888, left column, Formation of Microemulsion). It would have 
been obvious to one having ordinary skill in that art at the time the invention was made 
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to produce a monolayer vesicle and convert it into a bilayer vesicle in order to determine 
the stability of the monolayer and to examine the properties of the bilayer in the 
pharmaceutical, chemical or medicine fields. 

20. Regarding claims 10-11, the reference Higuchi discloses the claimed invention 
except for using different types of amphiphilic molecules in the production of the 
vesicles. Handa discloses that in experimentation, the interfacial tensions of 
phospholipids include phosphatidylcholine, phosphatidylethanolamine and 
phosphatidylserine, in the triolein saline emulsion (see abstract). It would have been 
obvious to one having ordinary skill in that art at the time the invention was made to 
examine different amphiphilic molecules to determine the stability and interfacial tension 
of the monolayers of each lipid for purposes of testing in pharmaceutical, chemicals or 
medicines. 

21. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
and Handa as applied to claim 9 above, and further in view of Klinksiek. 

22. The reference Higuchi and Handa disclose the claimed invention except for the 
first and second solution interface is formed by a third solution flowing downstream 
through two downstream input channels. Klinksiek discloses a device for producing 
silicon and/or siliane emulsions where a silicone oil is injected into the aqueous phase 
via a nozzle and is immediately afterwards mixed intensively and homogenized in a 
second nozzle. A final fine dispersion takes place in the downstream jet disperser (see 
page 6, lines 21-30, Figure 6). The device in Figure 6 is capable of having an inlet 
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stream moved downstream to allow a microdroplet from the first two streams and then a 
new microdroplet from a third inlet stream. It would have been obvious to one having 
ordinary skill in that art at the time the invention was made to construct the 
microchannels in a way where the inlet steams are joined together to produce a bilayer 
vesicle where the two inlets are joined immediately and a third is joined downstream to 
allow time to form the first monolayer vesicle. 

23. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
as applied to claim 14. 

24. Regarding claim 15, the reference Higuchi discloses the claimed invention but 
does not explicitly disclose increasing the flow rates of the second and third stream. 
Higuchi discloses changing the pressure of the dispersion and continuous phases to 
alter the size of the microdroplets, and it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to alter the flow rates of the 
continuous phases to alter the microdroplet sizes while changing the pressures of the 
phases. 

25. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
as applied to claim 1 above, and further in view of Nisisako et al. (submitted on the 
Information Disclosure Statement on 10 September 2004, herein referred "Nisisako"). 

26. Regarding claim 16, the reference Higuchi discloses the claimed invention except 
for controlling flow rates of the three inlet streams. Nisisako teaches that it is known in 
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the art to prepare microdroplets inside a liquid layer at a T-junction in a microchannel 
network and observing the flow speed (average velocity) and the droplet size in the 
continuous phases (see page 958, section 3.1). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to alter the continuous 
phase and dispersion phase flow rates of the microchannel set up either it be a T- 
junction or a set up with three microchannels comprising of two continuous phases and 
one dispersion phase to observe the change in droplet size produced in relation to the 
flow rates. 

27. Claims 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Higuchi and Nisisako as applied to claim 13 above, and further in view of Klinksiek. 

28. Regarding claim 17, the reference Higuchi and Nisisako disclose the claimed 
invention except for the flow rates being controlled by one or more pumps. Klinksiek 
teaches that it is known in the art to produce a silicone emulsion that is delivered by 
pumps with different pressure differences (see page 6, line 28-29). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to use 
pumps to deliver a continuous stream of pressure to the microchannels to produce 
microdroplets . 

29. Regarding claim 18, the references Higuchi and Klinksiek disclose the claimed 
invention except for manipulating the flow rate of the first solution to control the rate of 
the droplet formation. Nisisako teaches that it is known to change the flow speed of the 
continuous phase to change the droplet size. The droplet size decrease as the average 
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velocity increases of the continuous phase (see page 958, section 3.1). It would have 
been obvious to one having ordinary skill in that art at the time the invention was made 
to change the flow rate of the dispersion phase with an aqueous solution to change the 
size of the droplet, rather than the continuous phase flow rate. 

30. Regarding claims 19-20, the references Higuchi and Klinksiek disclose the 
claimed invention except for increasing the flow rate of the second solution to decrease 
the size of the droplets formed. Nisisako teaches that it is known in the art that at a 
given dispersed phase, the droplet size decreases as the average velocity (flow speed) 
increase of the continuous phase flow (see page 958, section 3.1 and Figure 3). In 
Figure 3, the graph shows the effect on the droplet size of the continuous phase flow, 
either increasing or decreasing. As the size of the droplet decreases, the continuous 
phase flow speed increases. The continuous phase flow content was high and oleic 
sunflower oil was used as the oil phase. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to change the flow speed of 
the continuous phase flow at a constant dispersed phase to change the droplet size 
produced. 

31. Claims 23 and 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Klinksiek as applied to claim 22 above. 

32. Regarding claim 23, the reference Klinksiek discloses the claimed invention 
except for controlling the flow rates of each of the three inlet microchannles by adjusting 
the three pumps. Klinksiek discloses the device that feeds the aqueous and oil 
solutions is fed by two pumps (see page 6, line 28). It would have been obvious to one 
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having ordinary skill in the art at the time the invention was made to have each solution 
in each microchannel fed by individual pumps to monitor or change the flow of each 
phase to alter the size of the microdroplets through the collision of particles. 

33. Regarding claim 25-26, the reference Klinksiek discloses the claimed invention 
except for varying the viscosity of the second solution. Klinksiek discloses an oil in 
water emulation where an emulsion mixture where there is silicone introduced slowly 
with stirring into an aqueous emulsifier mixture (see page 1 , lines 12-13). It is 
interpreted by the examiner that adding silicone to the aqueous solution changes the 
viscosity of the first solution. It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to add a reagent or polymer into the second 
oil solution varying the viscosity of the solution to change the flow rate of the phase and 
size of the particles produced. 

34. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klinksiek 
as applied to claim 22 above, and further in view of Nisisako. 

35. Klinksiek discloses the claimed invention except for varying the dimensions of the 
microchannel junction. Nisisako discloses a method for preparing microdroplets inside 
the liquid layer at a T-junction in a microchannel network by changing the channel size 
to change the droplet size formation. In Figure 4, the graph shows the effect of the 
width of the continuous phase channel (see Figure 4 and page 958, section 3.2). It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to not just change the size of the continuous phase channel but also the 
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microchannel junction of the dispersed and continuous phase to observe the change in 
velocity profile and droplet size. 

36. Claims 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Klinksiek as applied to claim 21 above, and further in view of EP 1 358 931 A2 to Kawai 
et al. (submitted on the Information Disclosure Statement on 10 September 2004, 
herein referred "Kawai"). 

37. Regarding claims 27-28, the reference Klinksiek discloses the claimed invention 
except where the input first channel is in an orientation where it is less than or equal to 
60 degrees to the second and third input microchannels. Kawai disclose a fine channel 
device system (Figure 5) where there are two dispersion phases and one continuous 
phase at a junction where there are fine particles formed and flow in a fine channel (see 
page 7, lines 22-25, Figure 5). In Figure 5, the three channels are in an orientation 
where the first, second and third microchannels are arranged less than 60 degrees from 
each other. An inlet channel for feeding the dispersion phase characterizes the fine 
channel device and the inlet channel for feeding the continuous phase are joined at an 
arbitrary angle (see page 8, lines 44-46). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to arrange the device to 
produce microdroplet such that the three microchannel are arranged less than 60 
degrees from each other to produce a smooth flow of phases when at the microchannel 
junction that later flow downstream. 
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38. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klinksiek 
as applied to claim 21 above, and further in view of Higuchi. 

39. Regarding claim 29, the reference Klinksiek discloses the claimed invention 
except where the microchannel junction is greater than the widths of the three input 
microchannels. Higuchi discloses an apparatus for producing an emulsion and 
microcapsules where there are two input channels for continuous phase flows and one 
input channel for the dispersion phase flow. In Figure 6, the width of the junction of the 
three flow channels is greater than the widths of each individual microchannel (see 
Figure 6). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct the device to produce microdroplets with three 
input microchannels with the junction greater than the individual microchannels to allow 
the optimum space for emulsion and maintain the flow speed when collision occurs 
between the water and oil particles. 

40. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klinksiek 
as applied to claim 21 above, and further in view of Tan et al (submitted on the 
Information Disclosure Statement on 10 September 2004, herein referred "Tan"). 

41 . Klinksiek discloses the claimed invention except for the output channel has a 
bowtie shape. Tan discloses a microfluidic device, which could embody different 
variation of channel designs. In Figure 4A there is a bowtie channel where the 
emulsions are generated at the cross junction allowing the size of the droplet emulsion 
to be manipulated by the flow rate of the oil phase (see page 2, Figure 4A). It would 
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have been obvious to one having ordinary skill in the art at the time the invention was 
made to construct the output channel in a bowtie shape in order to manipulate the size 
of the droplet and flow of the emulsions. 

42. Claims 31-33 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Higuchi, and further in view of USP 6,21 1,654 to Quake (herein referred "Quake"). 

43. Regarding claim 31 .the reference Higuchi discloses the claimed invention except 
for processing the droplet. Higuchi discloses a process and apparatus for rapidly 
producing an emulsion and microcapsules in a simple manner. The microcapsules 
include a step of feeding a shell-forming phase to a continuous phase. A dispersion 
phase is ejected toward the junction of the flow of a first and second continuous phase 
flowing in the microchannels. The dispersion phase joins the flows of the first and 
second continuous phase and produces a microdroplet (see Figure 6, abstract, page 1 
[0007], page 4 [0060-0061]). Quake discloses a device for analyzing and sorting 
polynucleotides by size (see abstract and column 1 , line 14-17). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
produce a microdroplet from the sandwiching of three streams and process the droplet 
formed for analyzing purposes. 

44. Regarding claims 32-33, the reference Higuchi discloses the claimed invention 
except for processing the droplet generated from the first stream. Quake discloses a 
microfabricated device for analyzing and sorting the polynucleotide by size (see abstract 
and column 1, line 14-17). It would have been obvious to one having ordinary skill in 
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the art at the time the invention was made to produce microdroplets by sheath flow then 
analyze and sort the particles by size to determine different sizes produced from the 
sandwiching of three input streams. 

45. Claims 34-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Higuchi and Quake as applied to claim 31 above, and further in view of USP 6,733,172 
to Lee (herein referred "Lee"). 

46. Regarding claims 34-36, the references Higuchi and Quake disclose the claimed 
invention except for splitting the droplets into equal or unequal sizes. Lee discloses a 
magnetohydrodynamic fluidic system that splits droplets in a MHD microfluidic channel 
(see column 5, lines 65-66). An initial droplet in the droplet splitter channel is moved 
along the microfluidic channel by utilizing a sequential set of MHD pumps. The pumps 
provide a MHD micropump in which the Lorentz force is used to propel the droplet along 
the microchannel. The droplet is stretched into separate droplets by control of the MHD 
pumps that are selectively activated to stretch the droplet until the components are 
separate (see column 6, lines 1-6 and 21-31). Since the controls are selectively 
activated the droplet splitter is capable of producing equal and unequal sized droplets 
by activating particular pumps to stretch and separate the components. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to split a droplet into. smaller components for minuscule sampling or testing of droplets. 

47. Regarding claim 37, the reference Higuchi and Quake disclose the claimed 
invention except for the processing comprises of fusing two or more droplets together. 
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Lee discloses a droplet mixer where one droplet is stretched into two component 
sections and a second droplet is moved into contact with the droplet and by use of MHD 
pumps the two droplets are combine to form a mixed material (see column 6, lines 43- 
56, Figure 3A-B). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to fuse two droplets together to form a larger droplet 
either mixing materials or creating a larger droplet for analysis. 

48. Claims 34-36 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Higuchi and Quake as applied to claim 31 above, and further in view of WO 
2004/002327 to Stone et al. (submitted on the Information Disclosure Statement on 10 
September 2004, herein referred "Stone"). 

49. Regarding claims 34-36, the references Higuchi and Quake disclose the claimed 
invention except for splitting the droplets into equal and unequal sizes. Stone discloses 
a microfluidic device and method for forming a discontinuous section of similar or 
dissimilar size in a fluid provided (see abstract). In a plurality of microchannels, each 
carrying a plurality of subject droplet are moved along the channel toward a different 
arrangement of obstruction to form a variety of different sized droplets. As the droplet 
flows through the channel, it is free from obstruction and its flow is unaffected. In the 
different channels, depending on the arrangement of the obstructions, the sizes of the 
new droplets downstream of the obstructions can be of equal/uniform size or unequal 
sizes. This occurs when the larger droplet comes in contact with the obstruction(s) (see 
page 19, lines 15-33; Figure 6). It would have been obvious to one having ordinary skill 
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in the art at the time the invention was made to incorporate obstructions in different 
patterns in the outlet channels of the newly formed microdroplet emulsions to split or 
form discontinuous sections of similar or dissimilar fluid particles. 

50. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
and Klinksiek, and further in view of USP 6,540,895 to Spence (herein referred 
"Spence"). 

51 . Regarding claim 38, the reference Higuchi and Klinksiek disclose the claimed 
invention except for a droplet processor. Higuchi discloses a process and apparatus for 
rapidly producing an emulsion and microcapsules in a simple manner. The 
microcapsules include a step of feeding a shell-forming phase to a continuous phase. A 
dispersion phase is ejected toward the junction of the flow of a first and second 
continuous phase flowing in the microchannels. The dispersion phase joins the flows of 
the first and second continuous phase at a junction and produces a microdroplet (see 
Figure 6, abstract, page 1 [0007], page 4 [0060-0061]). Klinksiek discloses a device for 
producing a silicone and/or silane emulsion where the components are fed by the 
means of two pumps, one for the two aqueous phases and one for the silicone oil. The 
dispersion of the emulsion that is formed is dispersed in a downstream jet (see page 6, 
lines 21-29). Spence discloses a microfacricated device for sorting cells based on a 
desired characteristic such as reporter labeled cells and can be sorted by the presence 
or level of the reporter on the cell. Along the main channel of the sample inlet there is a 
detection region that is in communication with processor (computers and software) to 
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detect a signal representative of cell characteristics (see abstract and column 8, lines 
27-29 and 36-37). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a detection system that detects cell 
characteristics with a computer, where data can be stored and processed, to be used in 
the analysis of microdroplets that are produced from the multiple input microchannels 
with the aid of pumps. 

52. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
and Klinksiek as applied to claim 38 above, and further in view of Lee and USP 
2002/0058332 to Quake and Thorsen (submitted on the Information Disclosure 
Statement on 10 September 2004, herein referred "Thorsen"). 

53. The references Higuchi and Klinksiek disclose the claimed invention except for 
where the droplet splitter has two or more daughter channels in communication with the 
splitter input channel. Thorsen discloses a microfluidic device for analyzing and/or 
sorting biological materials with a main channel and branch channels (see page 8 
[0077]). Lee discloses a device where there are MHD pumps located along the 
microchannels that are capable of moving the droplet in the microchannel to the desired 
location or splitting the droplet (see column 6, lines 21-24 and Figure 2B). It would have 
been obvious to one having ordinary skill in that art at the time the invention was made 
to combine the microfluidic device of Thorsen and the MHD pumps of Lee along the 
walls of the microchannels to move the droplets to desired locations along the channels 
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and split the droplet at the precise location to allow each split droplet flow down each 
daughter/branch channel. 

54. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
and Klinksiek as applied to claim 38 above, and further in view of Quake. 

55. Regarding claim 40, the reference Higuchi and Klinksiek disclose the claimed 
invention except for droplet processor that comprises of droplet sorter. Quake discloses 
a microfabricated device that analyzes and sorts single polynucleotides by size. The 
device has a solution inlet that has a plurality of branch channels that are in fluid 
communication and branch out from the discrimination region. The flow of molecules is 
maintained through the device via a pump of pressure differential and a directing means 
comprising of a valve structure at the branch point effective to permit the molecule to 
enter only one of the branches (see column 2, lines 49-51 , 63-67, column 7, line 8, 14- 
20 and Figure 1 ). It would have been obvious to one having ordinary skill in that art at 
the time the invention was made to sort the droplets that are formed via an input 
channel and daughter channels that are regulated via pumps to maintain a flow and a 
pressure gradient to avoid the droplets in the device from being stagnant. 

56. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi 
and Quake as applied to claim 38 above, and further in view of Lee. 

57. Regarding claim 41 , the references Higuchi and Quake disclose the claimed 
invention except for the droplet processor comprises of a droplet fuser. Lee discloses a 
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magnetohydrodynamic fluidic system that mixes droplets. The droplet mixer disclosed 
is enhanced by stretching one droplet to engulf another. A first droplet is introduced into 
a microchannel and moved along the channel by a set a MHD pumps and stretched into 
two separate component sections. A second droplet is introduced into another 
microchannel and moved toward the first stretched droplet by use of the MHD pumps 
and moved into contact with the first droplet between the two separate component 
sections of the droplet. The set of MHD pumps are used to combine the droplet to form 
a mixed material (see column 6, lines 43-56; Figures 3A-B). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to fuse 
together two microparticles in a device to form a larger particle with either different or 
identical concentrations to produce a well-mixed particle for analysis. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christine T. Mui whose telephone number is (571) 270- 
3243. The examiner can normally be reached on Monday-Friday 8-5; Alternate Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on (571 ) 272-1447. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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